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[S^bjs] 0001 

[XllgSJXU 2003.07.02 

[»S2| SS] gfXI J|^§ 2fe ttSExll OilHEl gXI 

[1*92] SEMICONDUCTOR MEMORY DEVICE WITH READ PROTECTION FUNCTION 

[9 SI ^^SIAI- 

[§?1 0 J2E] 1-1998-104271-3 
[CHEI£l] 

[33] s§,^ 

[ CU El 21 2 El ] 9-1 998-000386-5 

[S1?IS§^&!S] 1999-007368-2 
[CHE|°i] 

[£39] 

[Q|E|oj2H] 9-1999-000370-4 
[SS^ISMeis] 1999-056971-6 

[3 92I ^SH3|] sje^ 
[£S2| 9^£:>l] CHO I , JONG-HYUN 

650120-1927221 

442-706 

^SA| eg:? 9£§ S^SIHXIfiiEl II 102= 1604s 

[^3] KR 

isS ah 

[£92J ^321] AH = ^ 

[£9£J S^SJIl SE0.D0NG-IL 

[^ei^^&ls] 611117-1482126 

[?@St] 449-846 

3 geiAl ^Aie M^SEI £fg5XK)UWM 501 ^ 

902S 

[^3] KR 
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[£g£| §c5:|] LEE , KYU-CHAN 

[^^i^ys] 630105-1580915 

134-070 

aimeai <gmm ^nrnw 501 m 705s 

[^3] KR 

SfS^I] SEO, YOUNG-HUN 

[^&J^^gjs] 740116-1772311 

[^^eiS] 706-031 

[3^1 CH^^^AI 4^1^ MMWIEI^ 9m 1506s 

[^31 KR 

^51 S XH42i°l ^3 Oil °J°|- HI 60S 21 ^§0]l £| 

oh gSlAi AF S S^tHJ Q. Oj£|oi 
2JS^ (2J) CH£l°l 
31^4^ (21 ) 

20 29,000 2! 

[^MS] 24 3 24,000 S 

[^^SI^SS] 0 2 0 @j 

[£JA^^S] 29 m 1,037,000 B 

imm 1,090,000 & 

[§¥AH=] 1. fi^AH- §A1IAH(£S)_1S 
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^7)^1 7^X\^ tiVS^fl ^lHS] #*lif « 0 V^1 -a-i^E f JLf-tbcf. ^7] ^qn 

*r 4^-^-S5l7l ol^ofl C-flolEi7> ^J-g- ^1*>£^" °1 

i 1 
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^?%r u oM £^ oV£*fl ^{SEMICONDUCTOR MEMORY DEVICE WITH READ 

PROTECTION FUNCTION} 

£ i£ 7fl^^^ iL^fe M-s=; 

£ 2^ ^ ^1 1 ^Al^ofl n}^ aV £ ^ nfls.^ j^o}^ 

£ 4^ «>ol^^ ^oj-o] El^lB <g§H ^€ °fl ^Mfe PN ^ 

£ 5^r ^1 2 ^aI^chi aj-^ *\}3-^ iL<*l^r #^-5L; 

51 6£r *fl 3 tc^ *flJ5Le| il^^Mr 

£ 7-B- #efloi^ ^.y-o] sl^lH <U§H 4^ ^sHi ^Itt 3Hb1 s^s}- ^g- 

-51 8-& 4 ^AHofl rfj-g. al^^l t^s] ^.g. 

51 7fl 5 ^MHl of^ HVS^l ii^^^ Ir^KSl; 

£ 10^: *Qr*$2\ Tfl 6 ^HH) tiV^^j nfl^El J±<*|^Mr MvE.; ZLiiU 

£ ll^r W}^^ ^Al^cHl 4-=- £ 51 A] 5} r-flolE-1 

* SUgo] ^iL -^-^-ol] cfl^ * 

41-4 



ft 



0030044676 #^ <£t\: 2003/11/18 

100 : oVE*ll *HS.s| 200 : y o v *l -frMH 

210 : SHIS *1H SIS 220 : 

230 : ^# 5)S 300 : ^ ^ S<H 

310 : nfla.e) -i o]i\]o] 32 o : ^ 

330 : ^ «H<^ ^ 340 : ^ S|S 

<!8> al^^l "11 3.^ ^*H1 ^rtb # c) ^1 «V£^1 ^JZ.E) 

<19> pflS.^ cfojufni ^ cfl^j^ ^3 (dynamic random access memory: 

DRAM) #*l£r nflS.e| , zj- ^>u(-^ ^x-fli H^l^ (access 

transistor)^- S}i4°} T^aIe^ ^£4. £ ^r^r ^-o] , nflfig] ^3flA]Eiofl ^ 

*>#°1 a^sq&fe *1^ c^JjLofl rc]-5f cflolEl '0' JEE^r HHeI '1'^ ^ ^ ^ oicf. 
^ tf^^r ^l«fl ^^4. ^, DRAM ^ A] ;#ol 

^ *HS.el iHl x-]^ c-lloiEi7> dfc^c)-. ol-fr nfi^ofl , £<g 0 ] ttfl , DRAM 

<20> l-^SMlS, Hl s. ^^ol 3 B^, DRAM cflolE] ^iUr ^2^>*1 -fi- 
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<21> £ i^cq ^ ol^cH] HHE^V ^ 3M] ^ o. « o> 

^]% V *r 9lxr «K51*ll *fl5S} ^l^m 

<22> £ Mj-^S] 4= S.^ ^ ^^o] ^£)7l ol^ofl *|#^ C-flolE^I ^ 

7l5H^l ^ oi^ #51*11 nfla.^ ^o)cf. 

<23> BE ^3£r °1^MI gj7l ^-*J-g- ^ & 

^ «VE*fl "1153 *ll^*Rr 

<24> AJ.-^ ^*>7l -g. « s V^o] s.^J6fl ttfjEHg, ti>3E^l 1*1)5.3 cfl 

°13 ^if ^ ^>7l nflS^ i^Rr ^ H^Jl S|-^-5H # 

71 ^5^ ^#o|l c-flolE^ ^a. 7 > 1M*>5.^ « 0 > 

<25> H>^t!r ^HH &<H>H, A oM sojfe ^7l Dfl5^ ^#o] <§^3*r n 

«-^tf. ^ 0 >7l aj-x] ^-71 ^li3 «6fl tiHEi ^SMl ^^5] 5 
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y <M n-irofl tfloiE-i ^smi ^^siss., 

SM8*Kr ^ S\S.m 3.^^. ^7} ^-71 *fl2.E| 

«<>fl *k^s\sm, ^ofl 



^-71 ofls.^ 7-1^ cfloiEi ^^e>7ll -M^s^f-, ^ ^SL^ 

<27> ^AHH OJ^A^ ^-71 ^1 5^1^Ei^; #7l ^-^A] ^ # 

# IL^JL £^liEiol) 7-1^ #6|| rcj-EV, ^-71 ^-^r ^f^-<=>fl ^ 

^# *13 ^t*Rr *1H s]s* #7l *]M 5]^^ ^"71 sHfl- 

^ Cf^-ofl ^2:5. ^5j^^r nfl -^-71 =lo]o) ofl^^ S-^o] ^sjs]^ 

^711 ^71^^, ^71 ^1<H S\S.^ #7] S\-^]-^r tj-^-ofl ^2,^ ^ ^ o] 7 ] <g 

^ ^ A o V 7l t\Q 5LO]2) <*X\]^ ^o] ^*5£)7fl *H , ^--g-^ ^ ^ ofl n)-^ ^ V 7l 2 
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<28> .g. cfs S-^H) ^-5.^ DflS.^ tifl w}o] 6] ^ #<£^ t^Hf- tifl 

SflA^ ti>o]o^£]^ ^nf; ZLElJl ^-71 nflS.^ c-j] o] E-] &^o] ^<^*>7fl 

^"71 1H1 ^*Kr ^1 i^rj-. 

<29> «>^tl: ^HH $a<>H, ^-71 E^ilH ^oj-^ ^ ^oj-jq. sq« #q ^<y- ^ 

<30> S t^5] £ Cf^- Jf-^ofl t^s^, aV^^fl nfla.e] «W tlfoH^ iH^Rr 

O^A] tiHojAj)^ ^jjj.; Aj. 7 l ^tg.^ ^S-ofl c-flolEi ^<5>7fl ^ ^ ^ 

s^-, ^ ^ cx] o]-h} ^ ^oj-^ #q ^ o]± 



<31> ti>^*V ^Xloflofl ojo^, SE^r ^7) ^ Aj- 7l 



o w 
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SlJl ^>7l «W V}o)o]^ #<£^. # 7l ^cy- cc^ ^ 

<32> IE 4^ i4 = ^, ^5^1 ^|H.el #*1tt z*zM #3HH tHt ^ 

^*Rr #3MB ^ Sl^^-; =l^jl ^7) nflae] ^#^1 7-1^ t-iHEi &#oi 

^-S: -^"71 rfls^ ^eflolJH ^JEL-i-S ^*Rr ^# «oM S^tH}. 

7} ofl2-a] #3HH i^^ofl ^€ ^-71 #3Hb ^ ^-71 =-<§■ 

^icH ^-71 « 0 >*] #7l sMlB -§-#<§H 3^1 

<34> a. a tcj-s^ tiV^^l pfls-e] ^zi-oi #eflo]E ^J=» ^ 

^*Rr feflolB ^ ^ ^7} nflae] tiHBj ^#o] -g-<|j 

«^ tEfi ^*Rr ^# ^1 i^-W. 

<35> w>^-3]tV ^Al^ofl ^<H>H, ^71 ^oj-o] ^V 7 ] pfls.^ ^S-o^ SeflolH 

€ ^1, #71 ^ 5)3.^ ^"71 ^1 ^^ofl o^sflA-] wH-^^^n]-. ^7} 

# "o 1 "^ ^71 ^jsrj- ^ ^oj- 
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2}5. <4; #7] ^# $3.$) #^ *\3L°1} -g-#*H 2L7]# IH^Rr *IH 35.^; 

nslJi ^-71 #efloiH ^t^m ^ # 7 1 3*1 AHofl o^s]^ 

£ ^3 IE 4€- ^HH nfsTg > to-t^i ^g] d]o]Ei 7-HH^ c]^ 

^; zlsIji efl^l^E^l T^sl #ofl 45}, #7l tj-^ofl 2^5. oia^ x^^oi s. 

i=K A o v 7l t^h si^fe #7i ^ofl °J ^sl^ ^<>i 7i<y nfl #7} 

<^M}^ ^*Ji)7l] S^, l^g-21 ^ofl nl-e}- #7l V]^ =7 010] ojj^^ ^ 

*M ^^£5. a o V 7 1 e|7lA E lc] ^ 7>^AlfJcl-. 

^. «v^oi ^ ^ m^icHi <£i^l M-sL till °| si ^lS-51 

i"t*Rr ^lS.el ^ o] ell °1 5+ ; ^^f^i 4^$)^ eMlB ^^ofl -g-^H ^713- ^1 

* ^H^-S. ^<5Rr sl^efl^ *1H 3^; #7l el^ell^ *1H 3^5^21 o]^a 

"S^H ^7) O.^ ^d^^ *J 5)5.2]-; ZL51J1 ^"71 3:713- Al^ojl 

-§-^-*>°i «1^H 7l<y S.^\^, ^7) til iH 7l^j ^^-gr, ^-^.H Ol^ofl 

^-71 ^l£Sl ^l-o]! 7-1^-% tflolEi ^§i7l- 3X)-^-^Al ^^^1^1 , >^7l 

€ nflo>4 ^-71 1-1-^- ^^5>ZL ^EJ)S} ojs-o] ^s.el Ifofl ^oj^j. 
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^He]|At|. 0.3. m^Rt o]£^|a ^ SULfif; #71 1 ^JELeflil-^l -§-#*H # 

71 <I#* #7l ^ ^Uj*l-7l 1 ^ lH3*Rr 1 ^ SIS. SUf, 

#71 ^7lS|- AlJrOfl ^71 <y#^ 3^1 M -g^Kr tl]o]B\ 

^71 <g ^ -g-#«M #7l <H^§- #7l ^^}JL AjEflig "g^-g. 

#71 ^«y*^l AA £^*Hr ^ TflolH S)S.^; Hejul #7] <l#o] fflolE^} 

tfl-§-SRr "flS-^ 7l#5l£S. J^-j. ^*Rr #*1 ^ SIS.* ^^*Vcf. 

<39> «r^*V ^AHHl 5>1°H, ti>£^l u|is.ei #*i^ #71 sfl^l ^l^l -§-^*H ^71 SlH 

£114=1 *)H 3-§>(M ^ ^flS #^5l^ *3 «>|H.E11^1- Efl^l^ ojEefli eH*liEi<2}-; H^JL 

#71 el*L3l3 *)H SlSS-^ #^3^ *S ^c e fl^7> #71 ^JELefli efl^EioH t^Vej o] 
J^Z]}^2)- <^l<!rKr 7]^ Jf^ ^:1<5Rr al 51 5)5.1- 3 if-^Cf. # 7 1 E]Hell4=| S)S 

S^-Ei #^sl^ *3 <>l^.efli7> #71 ocelli 3l*lieHl *1#^ <H = ellisq- Qx)^ nfl > >y. 7 | 
eHH <s]5^ #71 wlj2 3)5.^ #^ ^IJl^I -g-#*f°i #7l e| = efl^ *1H SIS ^ # 
71 tH^H 7l<y wl«:#sW?m. 

<40> £ 4BJ-^1*> ^AHl^-ol # 2 S^ofl S^SH ol^> #xfl*| A^sj ^olrf. 

<4i> a. ^ofl 4= uVie^I Dfls. e] #^1» zflt^^s J£<^*f l-^-£7> £ lofl £Al5LM 
01 cf. ^. i^o} ^ ]3 _^ #^1 ^ DRAM #*lS, a>#o1 DRA M #*H ^f- 

^3*1 ^-S-^ °1 ^°>S1 ^#^«?1 ^1^-g: 7}^-^ 7)1 7}^5}-tK #^o)l ^ tiV£^ 

nfls.el #^1 (100)^r ^1 ttMH. (read protection unit) (200)^ DRAM (300)1- S 

f>?14. DRAM 3.°] (300)^, «1^- £^<Hm 5^1 3*1 ^^1^, 7^ #*>^ nfls. 

el ^ ^eflol, n\)3_^\ ^ o^efloHi c-iloiEll- 7l<y^ tiMEi 7l^ ofliel ^1 olelHs 
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y-Ei c-flojE^ J*r^}±; $}°]&\ 3)3., ^ S-^lSm 3°!^. ofl-i- §Tg, DRAM 

(300)^ ofl7> U.S. Patent No. 6,564,287^1 -"SEMICONDUCTOR MEMORY DEVICE HAVING A 
FIXED CAS LATENCY AND/OR BURST LENGTH"^ ^ll^AS Tfl^fls]^ , eMfl^S 

<42> M. ^ofl tcf^ S-# w o V^ (200)^ ^£)7l oj^ofl JX|-^-^S o] ^ 

^1) ^o]E-l7> ^^o] ^-g-^ Jpiofl ^S%-£r c}^.6\}) ^-#5] ^ ^ "oMW. 

^r^- DRAM #*1 (100)^ ^-^.H <>1*H1 ^ (o|-f , Bl^lB ^^o] 

A <$^<^] ^ S.^ Pj]2.^ dlo]Ei# cflolE-1 '0' SE^r 31^ 'l'S ^SHS" 

^% 7}^ ^ 2^r, i4€- DRAM #*1 (100)^7 ^-^1 

^# ^^S. <tm^ 3.o] (300)^ ^2]-ol ^E)^ « 0 Vxl^-o.^ 

y o^l ^ 5^. °1^} «oM 71^ ^ 5^ 4 

^H1*<>1 A oMl^l ^€ ?Htf. 

<43> £ 2fe *fl 1 ^aHHI ccj-^. w_V£^l ^S-Sl iL^fe #^-5L^cK 

<44> £ 21- %i-s^>^, ^ t^^] ^11 1 ^*HH t^HE- ^s.^) #*1 (100)^ nflS-El 

^eflo] (310)5f ^ wl-oH^ ^ sjs. (back-bias voltage generator circuit) (330)» 

i^tf. *flS-£l € ^ efl o] (310)^ IS (320)^1 ^€i=t. °1 H (320)£r, S^ofl^ £ 

^13*1 &$W?>, ^ SIS. HI* ^ s]5.)7> ^^5]^ ^2)- s-^§>7ll ^€ 

^Jo]cf. «fl tfHo^ *}<y- ^ (330)^ € ^eflo] (310)7} ^ (320)<H1 ^ 

wHo^ (VBB)-S: ^t^. ^lS-Sl i& ^eflo] (310)3}- ^ «}<>l<Hi ^<y- ^ ^ s 

(330)^ £ 1^ DRAM (300)1- ^ <^^^1 ^-o] ; yfl ti r ol^^ £<y- (V BB)^r 

nil a. Ei ^-^i i^oii x^-si ofl^^ H^^i^Ei^ ^i<y-^- <?>^^7i7i 7}s§ 
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i (parasitic capacitance)!- u o v *l^>7l £|*fl*| nz)5L £}Jf ^13:^ ^t^^B (undershoot ) 5. 
<y*b *Hs.z) w oM*>7l ^H*1H 3i (320 H ^ wH 0 ^ ^ 

slS. (330)^ ^^7> U.S. Patent No. 5,262,989*11 "CIRCUIT FOR SENSING BACK-BIAS LEVEL IN 
A SEMICONDUCTOR MEMORY DEVICE"^ ^1^-^-5. oj_o^ t efl^el^S. 3.*r€cf. 

Tll^rSlH £• 21- ^-S*>^, «VE.*fl ^3.$ ^1 (100)fe- 5. is] ^1 -fr^B (200) 

1- TMd*rfe slS. (reset control circuit) (210)5} (switch) (220)# c| 

i^-W. el^lH *1H (210)tt ^l^-SY^i ^I^tt sl^lB ^ (RST.CMDHl -g-^H 
3:71 3J- ^Is. (nRESET)-H (220)^ ^7]^- 4±s. (nRESET)l- ^m^^ ^ 

€ TflojH, ^ (VCC) Sfe (EVCH1 ^-^1^1 ZLSjjI afl tilol^^ 

^ (VBB)-i- ^f>}^ (3oi)ofl o^sl ±iif ^ PM0S B 31*1^3. ^€4. 

bHIB slS. (210)^ El^lH oia^ nfl ^ 7ls} . x| ^ (nRESET)!- 

flcf. ^7ls}- <0Jl (nRESET) 7}- ufl, «J] wMo^ (330)^ h]^^ 

-31 ^*1 (220)^1 PM0S H^l'^Ei^r € £r^. °1^ (220)^1 PM0S H^E^l^Eil- -f- 

n (301) £.3. VCC S^r EVC ^S^l ^^Tfl ^tj-. ^, ^ (320)^1^ u} 0 ! 0 !^ 

(VBB) rflAlofl VCC EVC &<£o] , cfl5.ii] ^s-ofl q]o]B\ 

H ^ (RST.CMDH ^^5)71 o)#o\] t ^ (320)^1^ ^ * r °H^ (VBBH 91?}$.^. °] 

^ ^o] ;§^o.s. t-floiEil- i-B-5r>7ll *lcf. n>^= e^^lH (RST_CMDH 

o]£d\] &]«- S «. E -l <^^5l^ ( e^lB 5lS (210)^ ^7ls}- ^ls ( nRESET)-!- *^Sl-Al7l 
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IS (320 HI VBB cflAiofl vCC 5E^r EVC #<y-°l ^^Tfl th}. € (320H VCC SE 

^ EVC "o^^Ml 44, £ 4«fl>H ^-°5L 44 ^-o], ^ (320)4 

(321) 4°14 p N q-^o] £*^o_S. 4°1<H^4. °)r, £ 3^] £44 44 ^4 , °flS. 
^ ^ (MC)4 T^MeH ^fr>l-o] t|1 t£4. H (320)4 ^4 5L€- i£2] «^ °] 

#4 3H44 ^l^o] dlojE^ 4^44 |S^o i| 45LE| -tl-o] 

e)M4 T# 4^44 nfl£-4, 44-iLH rfA] £Qo] ^^^t^el-SL, o)^d\) 

444^7 ^-#44 ^Cf. 

<47> £ 5^ ^ 2 ^ a] o^l oil 4^ 4^3 iL4^ £ 5 

4 $144 , £ 24 £44 ^ ^4 7l^# ^*Rf ^ ^t^r ^^tb 

4 J: 1-5. 3L444, :±3H cfl4 4^ ^.ELS ^444. H 5* 42:44, 4^4 4 2 

4444 4^ 4514 4^4 (ioo)^ 44 4s (230)1- 4 i^-44. 44 4# 

(230)^ 44 44 (VCC) SE^ 4^ 44 44 (EVC)°1 ^4 44^4 4£r 44 4-^=. 
3 #44, ^# 44^4 4# 4J: (DET)l- ^444. 44 44 (VCC) IE^r 4~¥- 44 44 
(EVCH ^4 44-&4 444 4, 44 4# 4sL (230)^ ^# 4 s (DET)* %44444. 
e^ilS. 44 4^. (210)^ ^# 4:2. (DET)4 #444 -§-44<^ 2:712)- 42. (nRESET)* *4 
4444. ^44 4J: (nRESET)7l- #444 nfl, «w bHo]a ^oj. ^ ^ (330)^ 4#4 
44^- ^44 (220)^ PM0S H€4^4tt ^ ^4. ol^ ^oi^l (220)^1 PM0S H$4^4-I- 

44 44 (30D-5-S. VCC £tt EVC 44°1 ^45M1 44. ^, € (320)4tt 4 i^V^l <=H 
^ 7 d°^ (VBB) qlAj^i VCC EVC ttQ*] v))5Lz) -t#ofl dl^^ ^ 

^^€4. A>^.^ ^ cfAl ^i^ol nfl o}£6\] cflolEl7> 
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<48> q°- ^ 3 ^AHjofl n}- = a> £ ^ «.s. £o ]nf. S 6 

< 49 > xe. 61- #S*V^ , -& ^ 2 ^HH ^ *flJE.E) (100)fe- *flS.E| € 

<H3I°1 (310)5f #eflo]E *}<y- ^ J^S. (plate voltage generator circuit) (340)1- XtKr 
cf. ^ ti>^ =y-o] ( Dfla.^] ^ c^eflol (310)^ $Ji= er<?ll-2)- «1H nfles^ 

AlE^S ^^cf. A *H5LB) ^*\] SXo]*), ^2flA]Ei^ °J\A\}^ E^j iE 4^ ^ ti ] 

B eKH ^^5)3. t%s. #eflo]B (Vp)^ ^^«>5L^- ^^^cf. 

(Vp)ol tH^aIe-I ol^> »#3HH ^="E|- #^1°1B ^3 3^- 

(340)^ ^ael H ^eflol (310)^1 v\)3.£\ #eflolH ^JE.^ #3HH ^ (Vp)-i: ^ 

^-tr^-. ^lS-El it o]z)]o] (310)^- #eflolH #<y- ^ S\S. (340)^ £ 1^ DRAM 3.°] (300) 

<50> Tfl^lH ^-^^ ^lS-el (100)^ £ 1^| U-^l -R-MH (200)# ^ 

*Rr S^H XH S|S (210)21- (220)1- e| Sf-*Vtf. eMIH XH (210)fe e]^1 

H (RST_CMDH1 ^7ls)- <0jr (RESET) # ^H*| (220)^ £.7]# -tls 

( RESET )# ^}t°l^ 711o1h i ^ ^oj- (vss)ofl zl^jl 3 

(Vp)* ^<y- (301)^1 NM0S H^l^S ^€4. 3 

XH (210)^ EMlH (RST_CMD)^1 ^ ^7]5l- ^lJ: (RESET)* *>o]^ % 

^2r^l?lcf. ^7lS)- a]s (RESET)7> nfl, #eflo]H (340)^ 

^^H^l (220)£1 NM0S H^H^l^E^ &i ^r^cf. o]^ i^^l (220)^ NM0S B^fl^l^El# 
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-M ^91 (301)°] 3*1 ^41 <£^.s\7\\ tbcf. ^, nfls.e] ^ellojE tst^^ 

#sfl°m £<y- ( Vp ) ^Aiofl ;£<y- (YSS)ol ^g-sH , 415-3 *S#4l c-flojE-] 

^Utt <£%&t\-. * x^-Al ^^ol ^g-^ nfl o]^ofl c-flojE^ 

£ 7^ #2:*H ^*Mr # b) ^l^JlS. nf^-^f ^-cf. e^-flH ^ 

(RST_CMD)°] ^^^71 ol^ofl, dJze] ^ (MC)^ 3^ eK!) (301)41 §- 

3HB (Vp)°l ^I7>^cf. o]^ Djiae] ,g (mc)o1 ^tfajo^ dl^E-ll- B-R-*>7fl 

ot e]^1H ^ (RST_CMD)o] oj^ofl iqa-s.y.El ^^3^, a^H ^l^H SIS (210) 

^7ls|- -y-fe ( RESET) # *^^1?H, ^ 415.51 4 ^eflo] (3io)£) d)]£5] ^ (MC)^l 1- 
eflojH t£ (301)41 Vp tflxiofl 3*1 #<g- ( V SS)^1 -^sl?ll <Mi 
(Tr)4l ^4*1^1 (CNH #5.^ -#^41 0I7I ^£-41, 41551 ^eflo] (310)^ 

41521 4£sq #efloiH 55 (301)41 3*1 (VSSH ^€ 7^*13 (C)41 # 
^Vw^l ?H-^ JL2f41 5l*flAi &(-o] (30l)o.S «o v ^t}. ^r, 3-^ 4l5Bl H#£r °1^4l 

^Tfl^o] cflolEi '0'« ^^Tll ^4. IS^i, 5^ 4l5E| ^#0] cflo] 
Hi '0'^S: ^^>7] 41^-41 , 4^--°-^ °1^4l 4*1 #€<>1 ^s^eKE, ol^ofl t\)o] 

5 8^ 4 ^AHlofl 14s a_V£^l Dfl^El «£olcf. £ 8 

41 &°H, 5 741 ^ 7l^# 4^3*Kr ^ ^^fi- 

»]Jl#3 X7l£H, ZL^41 t|]*V ZLEiJEL^. ^€4. £ 8* ^ ^ 4 

-^^14141 ^ y>£^l 4l£e] ^-^l (100)^ ^# S]S (230)# i=l i^-*Vc}. 

slS (230)^ ^ (VCC) ^1^- ^ ^<y- (EVC)^l ^^S^ ^ ^1^ 
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^# ^# ais. (DET)-I- t^!t4. ^ (VCC) si^r 

(EVC)°1 ^Jii} nfl, ^# ns. (230)^ ^# >0Jl (DET)« 

sHIS ^S. (210)xr 3# -ilJ: (DET)^ SM^sH -§-#*H 3:71 3^- (RESET) # 

S^^tf. 2,71^- ^11 (RESET)7> nfl , #eflo]e ^oj- ^ ^ (340)^ Hl*^^ 

31 (220) Si NMOS H^fl^l^Ei^ € ^€4. (220)^1 NMOS H^l^l- Jf. 

^-91 (301)^ 3*1 (VSSW ^-cf. ^, Dfl £& l #sflolH i^JEL 

#i*MB (Vp) cflAH 3*1 (vsS)ol ^-g-sM, °1l51£) ^#^1 x-]^ cflol^ 

^tr SAS °|c ^i^ol *}t}-£ ^ t|.Al ^o] «^ nfl ol^ofl 

^1°1^7> =-#£)*l ^^l^cf. 

51 9^ *H 5 4€- ShE^l "11-2.3 ^1» iL^fe 

51 9# ^efl ^5i*ll "115151 #*1 (100)^ DRAM 3^ (300)2) o^-fl 

^ ^"8: ^H^Rr y oM -n-MB (200)1- IW, (200)^ ^^M ( ^ 

*H 3lS (read/write control circuit) (240), 31*1^ (register) (250) ZLfilZL sHN-£r 
^# 5lS (power-on detector circuit) (260)3. ^^l^k s)-^-^ s\s, (260)^ 

<?]7r€ n €^ €#°1 ^d^l 51^1-^fe ^121 ^Jf^- ^oifSA-1 

^-^r 3# (POR)l- lH3th=T. 31*1^3 (250)^ ^<y-ol 0)7}^ ^ 7l «g ^ ol 

<?l7>£l^^ ^121 ^ q-El-Lfl^ ^iL-t- 7-1^-^ eflxl^Ei (250)2] ^Ji^ sl-^l-^r 

^J: (P0R)^1 2l*flAi ^^4. 4^-^ aij: (P0RH1 A 4^& efl^l^ ^ 

^^J-o] o] 7 >^ ^ 7l<y ^^ol 2^5. <&7}£\Z\ &&-g-^g: 144^4. =-#/7l<a 3^ 
(240)^ DRAM S<H (300)21 7l<a/=-# ^H^7l 2} ^ ^o.s, sfl^l^E-1 (250)<Hl 

^ri^l] i4el- DRAM sol (300)21 ^2)-ol ^^^xl ^tII 
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<55> ^# sl^S^l U.S. Patent No. 6,236,249^1 "POWER-ON RESET CIRCUIT 

FOR A HIGH DENSITY INTEGRATED CIRCUIT", U.S. Patent No. 6,040,722^1 "POWER-ON RESET 
CIRCUIT WITH ADJUSTABLE INTERVAL", U.S. Patent No. 5, 578, 951°fl "CMOS CIRCUIT FOR 
IMPROVED POWER-ON RESET TIMING" ZL^Jl U.S. Patent No. 5,039,875^1 "CMOS POWER-ON RESET 
CIRCUIT"^ ^£.3. ^=1^3. S.^^. 

<56> ^6\] $Xo]*\, Sj-^-^r oj* <£e$Q t$^o) S.^ rg ^ rtfl f ofl» ( 

^-#/7l<y 3)s (240)tt efl^l^Ei (250)ofl 7>i#£ dHEi '0'«fl -§-^H DRAM S^l 

(300)^1 ^o] ^^JSl^l g£7fl ^ ^-1-^r <>1^ -^^^ ^^o] 71 <g ^ 

^ "fl, ^-#/7l < y Sis. (240)^ 31*1^ (250)1- 'l'S ^^^-31- ^Ajofl DRAM 3. 

<H (300)^1 7l<g %-^o] ^sJslTll °1^, ^°1 efl^liEi (250)7> 

cflolE-1 5171 ^^oH ( s-#/7l<y *IH jr)s (240)^ ell^l^ (250H1 

cflolE-l 'l'ofl -g-^-s>o^ DRAM (300)^1 ^# ^<>1 ^^Tll tb^. ^^^.S. 

71°^ ^ ^°1 ^^£]7l nfl-g^l, ^^o) ^ cfA] ^^ol 

H oj^ofl 7-1^ ^olE^7> =-#Sl^l SHrCf. 

< 57 > 5L io^- -g- ^51 ^ 6 -^HH i4€- 1KE31 ^llael ^1« iL<^^r 
<58> £ 10# %^er>^, ^oll 14^- t>-£^ BflS-el #*1 (100)^ z\]o]b\ 7-]#*Rr 
^la.sl i£ o^o] (351)1- a^t)-. nflSE) >i ^eflol (351)^ £|J= sf<y# (WL0-WLm)4 *lH 
(BLO-BLn, BLOB-BLnB)^! ^2=^ ^Bfls. Bfl^sl uflSLE] « (MC) (Sl^H , "O" 5. 
71^)* S^th}. ^ ^ 5] 5- (352)^r ^-#/7l<y ^ JZELo])^ flg 0^3]^ 

(XADDRHl -§-^-*>^ $| = bKH- (WLO-WLm) # ^^^4. 3^, |£-2]Ee)l^ ^ 3. 
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B.<$*\, *3 ^ $3. (352)^ ElBefl^l *1H (refresh control circuit) (353HH 

ol^efl^s-cHl -§-#<5}cr| H^oll- (WLO-WLm)^- £*r^BS ^tr^r. 

1 s}B (357)^ 3 #3 Si ^%/7}<$ ^A £E1^ ^w-s.a.Ei^ <g o| = e^ 

(XADDCH1 -g-^H 1 ^ ^1^1- (CSLO-CSLi)* ^tri=r. Str, 1 -id^j 3B (357)^ 7} 
^ (358)1- Bf-^, 7>^rB] (358)^ t^^H 7l ^ JEJELolH BSZL^ 5)]^iEl (359) 

oil BSH^ u^B zjol ^ofl afB} 1 ol£e|A f £*Ho_B iHStr^T. ^ , B]iB 

^°17> 4o]^, ?r£^ (358)^ <3^r3BS 1 oi^efl^l- 4«1 ^^tr^f. B^r, t^B ^°l7 r 
B-& 1 ^ ^IJLI-^- ^^W^jejl «fl (o^, oje^V tH^B "# ttl^B ^ 

ol-&(- ij}^-), 7V^Ei (358)^ £.€- 1 ^ ^ISl- (CSLO-CSLiH ^*r^BB B^r 
aHI 7fl^ %^2)-£]B^- <g ^t= eflil . ^ojcf. tt^B ^o] 7 > # tt^B ^°lS 

?r£^ (358)^ ^JEL er^l°l #^2r€ 2L7]#&t±. ^a^BB, 7 r £^ 

(358)^ <g *]JL# (CSLO-CSLi)ol ^*HBB S r i-H B^ ^ 7fl*! 

£]B-I=- <1 o^ce^s.^. ^^^o. S ^ojcf. O^H, bbzl^ Efl^l^Ei (359)^ o) «- 

°H ^ ^^^1 2-^ 3HBEi ^B slS (mode register set: MRS)S ^€ *r 5^. 

3S (354)^r «]B £r<?l ^-l- (BL0, BL0B)-(BLn, BLnB)°fl AA 
^M-i- (B^l^r, "SA"B S7l^)^ B^-trCf. AA ^7\% (SA)^r tfl-§-*Rr ^1:^ «1B 
^oi # ^ ^cy-^o. ^ ^^cf. <g TllolB S]^ (355)^ 1 ^ sis. (357)B^-Ei #1^ 

<1 ^ a] JH- (CSL0-CSLi)°fl -g^r^l «1B Ej-o] >%% ^ <HB# ^ifl^Vcf. djolE^ 
SlB (356)^ 2:7l2l- a]s (nRESETHl -§-^*>^ ^^fl-cf . ^s. > ^s}- (nRESET)7> 
wl#^2r ^o V ^B -e-^]5l^ c-HolEi oj^ s) S (356)fe 7l <^ -g-^- B^oHa-] cfl # 
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=L%7$ <8%& ^H^tt 1 Tfl^lH 5|S (355)1- -f^fl ^€ «1H H*«?l . 
7}s\- ^ISL (nRESET)7} ^BflS. $)°]&\ 3\sL (356)^ 

(IOj)^: Hl» T)S 

7)]^^ £ 10^: , ^ofl A^ &5L*\] (100)*r *)H 

5)5. (270), <^:ELefl^ eil^E) (280), n€\Jl s\S. (290)1- A SL^A. E|AflH *)H 

5)5. (270), <Hi=.Bfli efl^l^Ei (280), =L^JL v]M (290)^ Sl l°fl « 0 Vx] -fr 

MS (200)1- ^tbcf. ^HlH $S (270)^ Sl^lB ^ (RST_CMD)<>1 ^3$^- 

el^lB ^ (RST_CMD)°1 ^s)^, B^H *1H flS. (270)^ ^7)3|- 
^IS. (nRESET)l- *H33M?13-. iflx]^Ei (359)^ 3L7]Q (nRESET)^ 3^ SHI 

AA # ^ >£^rf. s^Hefl^ *1H S)S (353)^ ^7lSj- AiJi 

(nRESET)Sl sH ,4^ ej^efl^ 2-=^ v}&7}x]S. A919 (WLO-WLmW ^*>3 

SLS. 3£s§$W5.^ ^ o^*^* AAA, A^)A (353)^ 5l£efl 

4=) ^ (SR_CMD)7> H = Hf^# (WL0-WLm)°l £*H-°-5. *| ^efli 

^ (RST_CMD)°1 nfl, e^ilH *fl<H 5)5 (270)^ iEtt 2fl*l (LAT)l- 

IHSW. 2fl^l (LAT)7> nfl, *)H 5)JL(353HH ^€ ^ ^*fl *3 

^jELefl^ efl^^Ei (280H1 ^A^.A. *}M 5)5. (290)^ 3 = 314=1 35 

(353)5.^1=1 #s]£)^ = efl^7|- c e1 j^ gJl*]^ (280)^1 *3 ^^efl^sf 11*1^- 

^ c^jf-g- ^^t*Vcf . «1JH 3)5 (290)^ J^t tils a] J: (C0MP)1 

sl^lB ^|<H S]5 (270)^ wlJE ^12. (C0MP)^1 *^^-<fl -§-^"*>^ 5lH3l4=| ^1 
^ s)5 (353)fif cflolB) 2]^. (356)1- til^s]-^ ^cf. 
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< 64 > £ 11^ tis}^ , £ t-lHEi Sa 1 ^ S]5. (356)^ ^I^Bil- (INV10, INV12, 

INV14, INV16, INV18), NOR 7\] (G10, G14), NAM) 7fl°lB (G12), PMOS 
(M10, M14), zlsIjl NM0S Hiffl*!^* (M12> M16)S ^^H, S^Hel ^-o] <g;g 

flt)-. ^ (WRITE_CTRL)^ 7l <g ^-*M trfl §>o] S cfl o] ^| ej-o] 

(DI00)^ 7l^/^-# ^ojs. HS]x>^l^cf. *1H (WRITE_CTRL)7> 3.^3. 

*]H *\3L (nRESET)7V S-fS lMs|3}-€ ^ , NAND ^ NOR >IHH# (G12, G14)£- 
^l-sfl'i 4l3<#-^ i^W. H 31*1^1- (M12, M14)ol Q i=sliL (M10, 

M16)°] H ^^711 ^4. nJ-eH, 413: (nRESET)7> S-fS #^3j-€ »fl , <a#3 eJ-<£ 

(IOO)^r *W efl^S e>oi dooB)^ efl^s. -g^cf. 

<65> £ m}-^ 6 ^Al^ofl nj.^. tiV £ x-ll «fl5.e| ^1^1 ^"fr #7] ^l*} £ 10 ^ 

£ 11-g; ^S^H o]<5> ^o]^. 
<66> °1*H1 x^S-E] & (351)^1 $]o]B\7} o}3*d\] 5=-#5L)^ 

w 0 v^l^>7l ^s)7l ol^ofl, &|^H ^ (RST_CMD)7> aV£*ll 

ofls.^ (100 H ^^€4. al^lB *M (270)^ E^-flB ^ (RST_CMD)^ <giH 4 

ej- S7l^- Als (nRESET)l- ^sMfJ^K ^s^- aIJl (nRESET)^ ^H§SMI 4^ ej^^ *H 
<H (353)^ *3 t^W. ¥*H, efl^l^Ei (359)^ # tH^B 

^ 5>-£^- ^^£)Jl cfloiEl <ga 5| S (356)^ oj#^ e}-oi§ (I0j)* ^^tt 
3. -a^tbth s]S (353)7} ^71^- a]^. (nRESET)s] ^^-ofl -g-^*><^ ^ o^c 

efl^# t^f-^l KfeK (352)^ ^ ^efl^ofl ^ = e}^ (<^1# #^ , WLO)^- 
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^ slHsfl^ ^1^1 s)^- (353H1 48^€ *M «8 <^ = sll^^ eMlH *IH s)S 

(270)3 ^l^H «H ^ = efl^ efl^El (280)^1 ^^€4. 
<67> oj 5]S (357)^ tfl^f- (358)^1 ^£)xr 1 <H^efl^# 

ofl -§-#*H <g Ajufl ai^s. (CSLO-CSLi)^: ^^^^.5. «-^2M?m. ^S7V X8 

o)B\-JL 7M^, S>M-^ <i ^Bfl Aljr 7 ). fl^SHl nfl 87flS] tllB ^bH^ 
1 *m %>£sJ-€ nfl, 87fl2] <g TflolH H€*l^i ^-#0] ^ ^5)^, <y#^ E}-*1^ 

(IOj) A o v ^ tllolEi <I TflolH slS (355)^1 e} H^l^l^ -f-sfl cfl-§-*l~b al 

H el-o] zi cf^ofl, ^1 ^711; (SA)7> %^^1-^ofl <! 

^1J121 P)l££l ^s-ofl 31 ol E] To) ^a)^ ^olt^-. ol ^- « 0 VAlO.S 2.€- 1 ^ ^S-i-ol 

A. 

<68> ai^^ $|i= ^oi (wlohi o^ig bflS-el ^-i-di s.- dHEl -l'oi x-l^-£i^ ) elH5ll4=l 
*1H 5)S. (353)^ ^#21 el-o] (WL1)°1 *J ^JE.^!- ^ 

s\S. (352)^ ^ ol^ell>io]i e}o} (ofll- -i-^, WL0)-!: ^m^cf. ol<4 <g 

(357)^ vll«- ^Bl (358 H °)f$\x] o.^ ^^tt <I ^^efl^l-<Hl -g-^-^>^ 1 

Alss. (GSL0-CSLi)# ^^H^S %^3M^oH trfe}-, <gx] ^4 ^cg^- b^o S 

^d?»£ $| = (WLD^l uflS-El ^l-oll^ c-llolBl (256) > oi^ TiMH sjS. 

(255) zislJi #*1 ^s. (354)1- ^Sfl HHEi 'i-o] x^^cf. 

<69> sl-ol^-ol ^^>^ o.s. ^i^£l^ tiliU (290)^ si Hefl 4=1 ^1H 2)5. (353) 

°1H S S ol^5ll^7> ol^ell^ ell^l^Ei (280)oll ^ ^^^1^2)- 9J^1^ ^1# 

^rltbcf. slHell4i *1H 2)5. (353)^1^ ^S^^ ^ o]^)}^ 7 } o]^])^ z)}x)^-e\ (280)<Hl ^ 
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(351)^ -t^-^l tflolEi -l-ol nfl, ^<>| ( 2 70)^ 

(290)^1 #^ xjjr (C0MPH1 -§-^H 2:71s}- a] 5: (nRESET)# «1 s)- a] ^ cf . ojofl icj-E)-, nfl 

2-51 «41 7l<y*>^ ^o] ^H.£tf. o|lS.e| ^^^j- tijolE-]!- 71 <g 
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[^T 1 * 1] 

CflolE] ^ i±# ^^V7l ^ ^lS-el 3L#*Kr 3.6] S^; ZLH^Jl 

Sf^-^-H # 7 j p,]^ ^-i-ofl tflolEl ^Ji7> ^-^Al gl^^l^ ^^g- 

[^t^ 2] 

*fi i &oH, 

#7] 3.6]!=. 
[3^* 3] 

*n 2 sa«H>H. 

^7] i&X] ^£r, <$7] v\}5LZ] S£^6\] V])o}B\ ^-USMl 

4] 

*)1 2 &°H, 
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^7} ^ H o^l ^-Br, ^"71 v\]5LZ] ^#ofl oflojE] ^s.^ ^H^Tll 

^<y-nf ^ o]± ^Al^ Aj- 7 | «fl y>ol^^ ^oj- ^ 5) S f 

I^^J- 5] 

4 1 %H1 &<>H, 

4z|ol #eflo)H ^ = » ^ nil 2. ifs^ *H5L £} o^lsf; 

IMS s]St If^fe ^^>m-si ^ ^^}^ ^}S.^i 
6] 

*n 5 %mi ^o^, 

# 7 j SL^. ^ -*7l nflS.^ dlolE^ ^1-8: *«3*M| ^S)3E.S. 

7] 

^1 5 %H1 ^^i, 

-^71 « 0 >^1 ^"71 nflaEl *l^o\) X-]^ C-flolEi ^SMl 
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-i^SlS.^-, &<&o] ^ &<£tLt\. ^ ^1^ o^^-ofl -§-#*H # 7 | nflS.^] 41-^ #e11 

olB ^S^l #7l #eflolB ^^a.^ ^ s^^lB ^^--4 # 7 ] ^ 

[^^*J- 8] 

l ^Hl 5A°H, 

#7l #*1 ^£ 

#7} eflxliE^l &6\) afef, # 7 ] cf^-ofl 3^3. ^^1 ^# ^ 

#7l SjiiL^r #7l 2)-^-^ 4#oll ^3:5. ^5]^ ^ °1 ^ *8 «*J #7l ^ 

^ iS^o] ofl^ s^ol ^^£1^1 ^711 *>tt cf^lM-el ^ ofl^j^ ufls.^ #*1. 

1^% V 9] 

all 8 %H1 

#71 *1H #71 2}-^-^ cf-g-ofl 2)^3. ^g^ol 71^ nfl #7l 

^ <3«^1^ -^^ol ^^517)1 ^ ( cf-g-^ s.^ ^^6)| ncj-ef #71 3_o]o) + 

^o] ^S^sm #71 3H^Ei£l 7 >^Al7l^ Cfoiq-nl ^ ofl^ nfls.^ ^ . 

[3^8- io] 
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^•71 nflH.iL] c-l)olEi ^#ol ^^l ^^S^-, £] ^-5.-^3 ^l^TT 

ill 

^1 10 *<H1 9X<^^, 
oils. el 

12] 

10 $1°]*], 
13] 

^1 10 %H1 5^^, 

^71 ^% «m 

^7) S^IH ^^oll -§-^§H 2:71 Ajif M}-^*}^ ^ sj^; zl^jt. 

^7}s\- -g-^-^H pmos B^l^El-t- £^H= cf^lM-^ qfl^ °-Vil^ °1lse| 

#*1 . 
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14] 

^-7) v\}5LZ] dlo)Ei #§0] -g-^Tfi ^^5l£^-, ^ ^ ^oj- 

i4 ^ ^Jfofl H}-E} ^oj-jlf £]Jf ^ ^ *>q-l- AV 7 | ^ofl ^-g-*Kr 

15] 

*fl 14 ^H] Si^i, 

^•71 #7l ^1^- a o V 7] ^ofl ufl, ^- 7 l afl Hj-ol^^ ^ 

16] 

*11 14 *<M1 &<H*1, 

#7] « 0 >*] 

^-71 #<y- ^# si^o} #i3 ai^chi -g-^H 2,71s]- iH^Hr *1H s)s.4; ^. 
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Ifl V}o]o)± ^o^j. ^f>}^ ^014 ^7} #Q #71 ^ 

^}°H1 <$^.s\^ #7l ^715}- ^O^cHl PMOS H^li^l- £f-*Rr cfo] 

[*<^# 17] 

^^°\] #71 #eflolH ^JM- ^ bMIH #7l v\]3.z\ ^^sl 

°1H h^E.^S. H oM 3E^Hr ^HM"^ ^ ^l£el #*1 . 

18] 

17 %H1 ^^i, 

#71 sHlB ^1 ^<a-<y nfoluj-^i ^ pflsel . 

19] 

*11 17 %H1 

#7l 5]^lB *}°J-°l ^-71 tjfls.el ifi-i-^ #eflolH ^ = ^1 ^€ #71 #elHH 
^ 3S.Tr #71 ^ofl ^*fl^i wl#^Sl-5l^ i=MM-^ ^ °-Vil^ ^12.^1 

#*1. 
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20] 

*fl 17 91°]*), 

#7l 34 H -§-#SH 2:71 3* *±3L% iH^Kr XH ZL^Jl 

715)- Alii -t-^isH -g-^Kr NMOS H*ffl*l^Ei« itsfb ^ "flS-Bl # 

21] 

^7} nflS.^ ^V<£ t\)o)B} ft^o] ^-^^Tfl ^3 5^", £^ 

4 ^ 3*1 3i 0 *M: ^3-7) nflS-el #eflo]H ^JE.#3. ^*Hf ^ 

[^T^J" 22] 

XI 21 5fl<>H, 

23] 

XI 21 %H1 SU^H, 
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24] 

<$7] ^EHl ^ofl u)-S}- ; ^7l 2Mq-£r l^-^l ^JiS <^ ^ ^ ^ o] S.^ ^ 

A o V 7l 5]^-^r #7l 43-8: tf-g-ofl 2)3,3. ^ ^ S] ^ ^ *g oj S.^ t^^^ nfl ^7] ^ 
25] 

24 %H] 5^^, 
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^ ^^o^ ofl^^ s-^o] ^^5] 711 ^-S-^l ^-t 4^ A o V 7l t=1 ^ 3.o]o) 

26] 

afl^^ nflS.^ ^1-^- i^-*Hr v))3-^ H ^ellojsf; 

^"71 ^71^- ^lli -§-#SH -§^Kr 7^ , <#7] »lil 7^ 

^^r, ^-^.H ^l^ofl ^>7l nfla^ ^S-ofl DflolEi ^a.7> S}-^-^Al Si <sj *1 *1 g>J= 

^, ^"71 Zl-Zl-ol ^Efl-g nfln}!} a o V 7] ^ ^IM^JI AlBflsl <g 

1-^ nflS-El ^s.ofl dlolE^l- 7l<y^ tHuH ^ <^^l^i oflS Si #*1. 
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